In this paper, we consider the orbital stability of standing waves for the generalized Choquard equation. By the variational method, we see that the ground state solutions of the generalized Choquard equation have orbital stability.
Introduction
In this paper, we consider the following generalized Choquard equation: The standing wave solution of () is of the form u(t, x) = e iat u(x), then equation () is reduced to the following stationary equation:
When p = , the existence of solutions for equation () was proved with variational methods by Lieb This paper is divided into two parts. In Section , we list some related notations and definitions. In Section , we give the proof of our main result.
We now give the related notations and definitions. Define the functional
where
Given a positive constant ρ > , we set
In order to obtain the result, we also need the following Pohozaev identity of equation
Moreover, we denote by G the set of ground state solutions of (), i.e. solutions to the minimization problem = min u∈N J(u). According to the result of [], we get G = ∅. In fact, when a = , let v be the ground state solution of equation () obtained by Moroz and
), we see that u is the ground state solution of equation (), which implies that G = ∅.
Also, we assume the following. 
Remark  As we mentioned before, our assumption is valid when p =  ([], Corollary ..) and when
In the following, we give the definition of orbital stability.
Definition . The set G of ground state solutions of () is said to be orbitally stable for equation (), if for each > , there exists a δ > , such that, for all u  ∈ H  (R N , C),
where u(t, x) is the solution of () with initial datum u  .
Our main result is as follows.
Theorem  Assume that  < α < N and p satisfies Assumption A, then the set G of the ground state solutions of equation () is orbitally stable for ().
Remark  Our result can be regarded as the extension of the result obtained in [] . However, the existence of general p leads to a more complicated calculation.
Proof of Theorem 2
In this section, we give the proof of Theorem . First of all, considering the following two minimization problems:
we establish the equivalence between the two minimization problems.
Lemma . When < , () and () are equivalent. Moreover, = ( ), where :
Proof If u ∈ M is a critical point of E with E(u) = c < , then there exists a Lagrange multiplier γ ∈ R such that E (u)(u) = -γρ. Together with E(u) = c, one has (p -) ∇u   = pc + γρ. Since c < , one has γ > . Moreover, u satisfies , by (), and then it follows that with σ we get
So u is a critical point of E| M . Now, we calculate the relationship of m and c.
On the other hand, since ν is the critical point of J,
By the Pohozaev identity (), one has
Then it follows from () that
Thus, () and () imply that
Substituting () into (), we have 
Hence m = - (c). Therefore, we have
Ifû ∈ M is a minimizer for , thenŵ = T λû is a critical point of J with J(ŵ) = - ( ) = , so thatŵ is a minimizer for , that is, J(ŵ) = min N J.
Corollary . Any ground state solution of () satisfies
moreover, for this precise value of the radius ρ, one has
Proof The first conclusion is clear by the previous proof (see () ). Now we prove the second conclusion. Indeed, Lemma . leads to 
